INTRODUCTION

B
revundimonas vesicularis is an aerobic, nonfermenting gram-negative bacillus that produces oxidase and catalase. 1 Previously known as Pseudomonas vesicularis, this organism was reclassified under the genus Brevundimonas on the basis of differentiating genotypic and phenotypic characteristics. 1 It is commonly found in soil and water, is considered ubiquitous in the environment, and is a rare cause of infection in humans. [1] [2] [3] [4] Most case reports have described infection with Brevundimonas spp. in immunocompromised patients, although there are isolated reports of infection in immunocompetent patients.
2-5
To the authors' knowledge, there are no published case reports to date describing B. vesicularis pneumonia in immunocompromised or immunocompetent patients.
CASE REPORT
A previously healthy adult patient (age early 40s) presented to the emergency department with a 4-day history of fever, cough, and shortness of breath.* On admission, the rectal temperature was 39.8°C, heart rate 133 beats/min, blood pressure 137/84 mm Hg, oxygen saturation 91% on room air, and respiratory rate 26 breaths/min. The patient had originally resided in India, but denied any travel outside Canada during the previous year. The patient's HIV status was negative, there was no evidence of immunoglobulin deficiency, and there were no known sick contacts or recent interactions with the health care system.
Chest radiography on admission showed bilateral pulmonary infiltrates, larger on the right side than the left. The initial leukocyte count was 2.4 × 10 The patient was stabilized, and blood and urine samples were sent for culture and sensitivity testing; the patient was unable to expectorate sputum sample adequate for testing. Supplemental oxygen and antibiotic therapy, with IV administration of ceftriaxone and azithromycin, were initiated for a provisional diagnosis of community-acquired pneumonia. Despite appropriate empiric treatment, there were no signs of clinical improvement. After 3 days, the patient's respiratory system decompensated, with progressive hypoxemia and hypotension necessitating additional supplemental oxygen, vasopressor support, intubation, and mechanical ventilation.
At this time, culture results for blood and urine samples obtained at the time of presentation became available; all were negative. However, because of the patient's declining clinical status, azithromycin and ceftriaxone were discontinued, and IV therapy with piperacillin-tazobactam was started.
An endotracheal aspirate sent for culture and sensitivity testing at the time of intubation was found to be mucopurulent, and eventually grew Brevundimonas vesicularis. The results of additional testing (multiplex viral polymerase chain reaction assay, and antigen testing for Legionella pneumophilia and Mycoplasma pneumoniae) were negative. Subsequent quantitative culture of samples obtained during bronchoscopy yielded negative results. Acid-fast staining for Mycobacterium tuberculosis and immunofluorescent staining for Pneumocystis jirovecii *Despite repeated attempts, the authors were unable to reach the patient to request consent for publication of this report. Therefore, personal details not pertinent to understanding of the case have been omitted to protect confidentiality.
(Fungi-Fluor kit for fungal detection, Polysciences, Inc, Warrington, Pennsylvania) were also negative. All additional culture results were negative.
Bronchoscopy performed 36 h after intubation showed inflamed airways, but the findings were otherwise unremarkable. Mucopurulent respiratory secretions were noted; no hemorrhage, obstruction, or tumours were visualized. Samples taken during bronchial washing showed no malignant cells and no fungal elements. Contrast-enhanced computed tomography of the chest showed widespread centrilobular pulmonary nodularity with ill-defined margins and ground-glass density. Confluent airspace consolidation was identified in the subpleural lower lobes and in the right middle lobe. Trace pleural effusions were noted.
The patient gradually began to improve, with extubation after 5 days of mechanical ventilation. A 14-day course of piperacillin-tazobactam was given, and the patient was eventually discharged home with no sequelae.
Microbiology Results
Gram staining of the endotracheal aspirate obtained on the day of intubation showed 2+ polymorphonuclear cells, 2+ monomorphonuclear cells, 1+ squamous epithelial cells, 1+ organisms suggestive of respiratory flora, and 1+ yeast (quantitation per local laboratory protocol). After 48 h of incubation on sheep's blood agar and chocolate agar, there was heavy growth of grey colonies that were nonhemolytic and did not form satellites. Gram staining showed these organisms to be small gram-negative bacilli. The results of oxidase and porphyrin fluorescence tests were negative. The organism was identified by the API 20 NE identification system (bioMérieux) as B. vesicularis (profile 1440200, 98.3% probability).
6 Furthermore, the isolate tested positive for esculin hydrolysis, D-glucose assimilation, and D-maltose assimilation, results that strongly corroborated the identification and reliably differentiated the organism from B. diminuta. 7 Susceptibility testing was performed with the Kirby-Bauer disk diffusion method, using an inoculum of 0.5 McFarland standard on Mueller-Hinton agar and interpreted according to the performance standards of the Clinical and Laboratory Standards Institute (M100 document, 17th edition, Table  2B -1, "Zone diameter interpretive standards and equivalent minimal inhibitory concentration [MIC] breakpoints for Pseudomonas aeruginosa and non-Enterobacteriaceae"). 8 The organism was reported as susceptible to the following antibiotics (zone diameters in parentheses): meropenem (42 mm), piperacillin (45 mm), gentamicin (50 mm), tobramycin (45 mm), and trimethoprim-sulfamethoxazole (52 mm); the organism was reported as resistant to the following antibiotics: ceftazidime (0 mm) and ciprofloxacin (0 mm).
DISCUSSION
To the authors' knowledge, this is the first reported case describing B. vesicularis as a causative pathogen for pneumonia.
From the literature search, we identified a total of 78 cases, from 21 case reports and 3 case series (where a case series was defined as n ≥ 4), describing B. vesicularis as a causative pathogen.
2-5,9-28 There was high variability among the cases as to the site and severity of infection, the age and immune status of the patient, and the geographic location. However, most cases occurred in immunocompromised adults and were described as bacteremia or sepsis, with no focus of infection reported.
2,5,9-11, [13] [14] [15] [16] 19, [22] [23] [24] [25] 27 No previously reported cases of pneumonia with B. vesicularis as causative pathogen were identified.
Because of the high variability in antibiotic susceptibility patterns from the previously reported cases, we were unable to choose an empiric antibiotic with confidence. Brevundimonas vesicularis has often been described as susceptible to piperacillintazobactam, carbapenems, and aminoglycosides. [2] [3] [4] [10] [11] [12] [13] [14] [15] 17, 20, 22, 24, 25, 27 However, resistance to these antibiotics has also been reported. 4, 11, 14, 15, 17, 20 We chose piperacillin-tazobactam, to avoid selective pressure on carbapenem-resistant organisms and because this drug has superior lung penetration relative to aminoglycosides. The reported susceptibility to third-and fourth-generation cephalosporins and fluoroquinolones is much less consistent, with the largest case series reporting 0%-86.4% of isolates susceptible to ciprofloxacin and 3%-63.6% of isolates susceptible to ceftazidime.
2, 27 There has also been a high degree of variability in the methods used for testing susceptibility in the reported cases, which makes the results difficult to interpret.
CONCLUSION
For the case reported here, we were unable to determine where the patient might have contracted infection with this bacterium or why it caused such a severe infection in a relatively young, healthy adult. Although infections with Brevundimonas spp. are uncommon, as revealed by our literature search, this case shows the potential for such an infection to cause bilateral pneumonia and septic shock in an immunocompetent adult. Given the high variability in antibiotic susceptibility that has been reported to date, consideration should be given to initiating empiric therapy with piperacillin-tazobactam or an antipseudomonal carbapenem in patients with known or suspected B. vesicularis infections. This single copy is for your personal, non-commercial use only. For permission to reprint multiple copies or to order presentation-ready copies for distribution, contact CJHP at publications@cshp.ca
